The application of computational methods to explore the diversity and structure of bacterial fatty acid synthase.
Acyl carrier protein (ACP) is a central element in the bacterial, type II dissociated fatty acid synthase (FAS II) system. ACP delivers the fatty acyl intermediates to a variety of enzymes with different biochemical functions and 3-dimensional (3-D) structures. Computational techniques have proved invaluable in guiding the experimental designs that have uncovered the recognition helix on ACP and the common features on its target enzymes responsible for specific protein*protein interactions. Escherichia coli has been the model organism for the study of FAS II, but the availability of complete genomic sequences of a growing number of bacteria coupled with computational bioinformatics has led to new discoveries on the mechanisms that regulate E. coli FAS II and allowed the differences between the E. coli paradigm and major groups of pathogens to be identified and experimentally addressed. Computational methods facilitated the discovery of the E. coli fatty acid synthesis transcriptional regulator, FabR, and led to the identification of novel bacterial FAS II proteins in Gram-positive pathogens, including enoyl-ACP reductases (FabK and FabL) and trans-2-cis-3-decenoyl-ACP isomerase FabM. As more genomic sequences and 3-D coordinates are added to the databases, the power and resolution of the computational approaches will increase to offer deeper insight into the structure, diversity and function of lipid metabolic pathways.